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ABSTRACT 
Driver distraction through mobile phone use in the car is 
a growing road safety concern. This paper presents 
findings of a survey (N = 528), which seeks to better 
understand the predictors of mobile phone use while 
driving in young (18-25) adult drivers. The survey 
investigated factors and motivations such as young adults' 
boredom proneness and their social connectedness, as 
well as their general mobile phone use and phone use in 
the car. We found, e.g., that boredom proneness plays a 
larger role (compared to social connectedness) in 
determining how much a young male uses their phone in 
the car (compared to young females). Despite the study’s 
limitations, this initial understanding allows us to better 
design and develop innovative HCI interventions that 
prevent young adults, particularly males, from phone use 
while driving in a way that appeals to their needs. 
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INTRODUCTION 
Worldwide over one million people are killed and an 
additional 50 million are seriously injured on roads 
annually (World Health Organization, 2013). Driver 
distraction, particularly through mobile phones, is an 
increasing road safety concern. For example, driver 
distraction is a contributing factor for approximately 22% 
of car crashes (Klauer, Dingus, Neale, Sudweeks, & 
Ramsey, 2006). Furthermore, nearly 80% of crashes and 
65% of near-crashes involve some form of driver 
inattention within three seconds before the event (Klauer 
et al., 2006). As a result, road safety authorities have 
added distraction and inattention to the fatal five, in 
addition to speeding, drink and drug driving, failure to 
wear a seatbelt, and driving while fatigued (Queensland 
Police, 2014). 
Young (male) drivers are at particular risk 
As part of our ongoing project, we focus on young 
drivers, because they are more likely to be killed on the 
road (Department of Infrastructure, Transport, Regional 
Development and Local Government, 2009). In 
particular, young male drivers are at a substantially higher 
risk of committing and repeating speeding offences 
(Watson, Watson, Siskind, & Fleiter, 2009) and being 
involved in speed-related fatal accidents (Vaca, Garrison, 
McKay, & Gotschall, 2006). Young male drivers are also 
more likely to be distracted while driving, especially 
through mobile phone use (CARRS-Q, 2012). 
Mobile phone use in the car is difficult to address 
Mobile phone use in the car is an issue road safety 
authorities struggle to address. Punitive fines seem 
ineffective and/or are difficult to enforce, and signal 
jammers preventing mobile phone use lack user 
acceptance. Buckley (2014) argues that legislative 
interventions are an essential prevention strategy, but also 
that there is an unfilled need to complement existing road 
safety strategies by introducing alternate behaviour 
change programs.  
We argue that the HCI community is in a unique position 
to help solve this problem and be part of the conversation. 
We provide an argument why it might be able to 
contribute. 
The role of boredom in an HCI approach 
We propose a novel HCI approach to the problem as 
described in our previous work (Schroeter, Oxtoby, & 
Johnson, 2014). Based on psychology literature, we 
suggest that boredom may be one of the underlying 
factors that lead drivers to use their phone while driving, 
and this paper seeks to uncover this further.  
Boredom is a ‘state of relatively low arousal and 
dissatisfaction, which is attributed towards an 
inadequately stimulating environment’ (p.3, Mikulas & 
Vodanovich, 1993). Figure 1 (top) figuratively illustrates 
how boredom can lead to risk taking while driving. As 
the driving environment becomes less stimulating (e.g., 
on highways, at traffic lights, or during routine drives), 
particularly young drivers may seek sensation 
(Zuckerman, Eysenck, & Eysenck, 1978). The sensation 
seeking can then manifest itself by risk taking (Fuller, 
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2005), or by diverting attention away from the driving 
task towards the mobile phone.  
Our HCI approach suggests the implementation of 
innovative technology interventions to alleviate driver 
boredom (cf. Figure 1, bottom). The idea is that 
technologies that adequately stimulate drivers during the 
driving task (without distracting them) may reduce their 
urge to seek sensations, therefore possibly reducing the 
use of mobile phones (and other forms of risk taking). 
 
Figure 1. Boredom leading to risk taking in the driving 
context (left); Designing HCI interventions against boredom 
(right) (Schroeter et. al, 2014) 
It is important to specify that boredom can be considered 
as both a situational experience (state boredom) as well as 
an ongoing tendency (trait boredom or boredom 
proneness) (Fahlman, Mercer-Lynn, Flora, & Eastwood, 
2011; Vodanovich, 2003). That is, it seems intuitive that 
most people experience boredom at some times in their 
life. However, boredom theorists suggest that some 
people have a stronger innate tendency to get bored (trait 
boredom proneness), regardless of whether they are in 
‘boring’ (Bernstein, 1975; S J Vodanovich, Verner, & 
Gilbride, 1991) situations. If young males have high trait 
boredom proneness, then they may be more likely to get 
bored while driving. The young males may then seek 
sensations by driving riskily or mobile phone use to 
alleviate their boredom.  
Existing road safety strategies (e.g., education programs, 
punitive fines) are not designed to influence young 
adults’ boredom, so the potential ‘cause and effect’ of 
boredom leading to risky driving or mobile phone use has 
not been adequately addressed. 
Aims & Contributions 
In order to address road safety problems stemming from 
an under-stimulated driving environment, such as mobile 
phone use and therefore driver distraction, we need to 
first better understand potential underlying factors.  
A majority of the literature about road safety and 
automotive user interfaces is concerned with the other 
side of the spectrum, such as over-stimulation and high 
cognitive load, or focuses on young males’ sensation 
seeking behaviour rather than boredom proneness. 
This paper presents an initial step to explore boredom 
proneness as a predictor of mobile phone use in the car, 
which is the basis of our HCI approach (Schroeter et al., 
2014; Steinberger et al. 2015), and which has not been 
explored much to date.  
The aim and contribution of this paper is to provide a 
better understanding of 1) why, 2) how (i.e. what purpose, 
apps, etc.), and 3) how often young drivers use their 
mobile phone in general and while driving. 
We then discuss how this understanding may influence 
future HCI research and design decisions to prevent 
young drivers from using their mobile phone while 
driving or performing other risky driving behaviours. 
RELATED WORK 
White & Levy's (2013) work aims to uncover knowledge 
about the factors and motivations behind mobile phone 
use in the car. Their paper focuses specifically on texting 
while driving, rather than more general mobile phone use. 
Their examination of the current literature about this issue 
leads to a conceptual research model (BLASST), pointing 
out boredom as one factor amongst others such as 
"loneliness, social anxiety, social gratification, and social 
relationships." Their paper only presents the model, and 
examinations of the model have yet to be published. 
Although the risks of phone use in the car are well studied 
(Atchley, Atwood, & Boulton, 2011; Bayer & Campbell, 
2012; Oulasvirta, Rattenbury, Ma, & Raita, 2012), there 
has been little research into the psychological factors that 
predict phone use in the car. Determining the motivating 
factors behind phone use in the car is an important step in 
finding effective interventions to reduce this phone use. 
Such factors may include high-level beliefs about phone 
use in the car (E.g., perceived normality of this behaviour 
(K. M. White, Hyde, Walsh, & Watson, 2010)) as well as 
more situational reasons to use the phone (e.g., using a 
phone for work purposes (Eost & Flyte, 1998)). Two 
potential motivating factors that have been identified by 
White and Levy (2013) are boredom and social 
relationship maintenance. Note that White and Levy refer 
to social relationship maintenance, while we look at 
social connectedness. The two terms refer to related but 
distinct concepts. 
Surprisingly, little literature is available about these 
factors, despite the increased road safety problem that 
mobile phones represent, and despite the struggle of road 
safety authorities to address it. This paper presents a first 
step in addressing this knowledge gap. 
RESEARCH QUESTIONS 
Based on the literature above and our interest in 
investigating the boredom factor further as the basis of 
future HCI interventions, we focused our study on young 
adults' boredom proneness, their social connectedness, 
their need for social gratification, their social anxiety, and 
lastly, their mobile phone use in general and in the car. 
More specifically, we wanted to explore the following 
research questions: 
under
 Boredom
(state)
Risk Taking
(incl. Mobile Phone Use?)
Stimulation
Time
over
adequate
under
HCI Intervent ion
adequate
 Boredom
Stimulation
Time
over Risk Taking
(incl. Mobile Phone Use?)
 3
RQ1. What is a bigger personality factor in predicting 
mobile phone use in the car: Boredom proneness or 
social connectedness?  
RQ2.  What is a bigger motivational factor for using a 
mobile phone in general: social gratification or 
social anxiety? 
RQ3.   Do psychological factors influence what kinds of 
apps are being used? (E.g., can we assume that 
someone who is more prone to being bored is more 
likely to use the phone for entertainment or games? 
Does someone who is more socially connected use 
social media and communication tools more, or 
less? Is there a difference between what kinds of 
apps are used in general versus when bored?) 
RQ4.  Do gender differences exist with respect to RQs 1, 
2, and 3? 
METHOD 
In investigating why, how, and how often young adults 
use their phones, several methodological concerns arose. 
In particular, this research was designed to assess a 
moderately large sample (500+) of young adults, and 
involved asking participants about illegal behaviours.  
We decided on a survey design as a relatively economical 
means of assessing many participants over a wide area, 
and to gain an initial understanding about the factors and 
motivations of using a mobile phone while driving. In 
addition, the survey design allowed participant 
anonymity, which may have helped participants to feel 
comfortable reporting their illegal behaviours. Surveys 
are also considered a good way to measure psychological 
constructs (e.g., boredom) that are very difficult or 
impossible to measure objectively. While we 
acknowledge that actual mobile phone use could be 
measured more objectively, e.g., through logging 
software (e.g. Ferreira, 2013; Salovaara, Lindqvist, Hasu, 
& Häkkilä, 2011; Shin & Dey, 2013), it was not practical 
and out of scope to do for this initial study, which focuses 
on the relationship between psychological constructs and 
mobile phone use, rather than mobile phone use 
specifically. Nevertheless, we plan to deploy such 
measures in our follow-up studies in the future. 
Recruitment & Participants 
The original sample consisted of 556 young adults, 
including 351 males, 203 females, and 2 ‘other gender’ 
adults, who completed the study. Participants were 
recruited via advertisements distributed through a market 
research company. The company advertised the study to 
adults living in Australia, There was no particular focus 
on young males living in rural or urban areas. Approx. 
90% of the Australian population lives in urban centres 
around capital cities and due to the recruitment method, 
we expect our sample to reflect that. Participants were 
offered an incentive worth approximately AUD 2-4. All 
participants were between the ages of 18-25, and 
possessed a provisional or ‘open’ (complete) driver’s 
license, which means they are allowed to drive without 
supervision. The recruitment method further aided 
anonymity in participation. 
Survey Design 
The research was performed using a cross-sectional 
design. Participants completed an online survey at their 
convenience. The survey contained approximately 110 
short questions, including two previously developed 
scales. The items made up 8 separate scales – the scales 
pertinent to this research are described briefly below. 
Boredom Proneness Scale - Short Form (BPS-SF) 
The Boredom Proneness Scale is a 28-item scale that 
assesses a person’s tendency to experience boredom in a 
range of situations. Example items include “I find it easy 
to entertain myself” and “Unless I am doing something 
exciting, even dangerous, I feel half-dead and dull.” The 
scale was originally devised in a true-false question 
format, but has primarily been employed as a Likert scale 
(Bruursema, Kessler, & Spector, 2011; Vodanovich et al., 
2011). We decided to use the Short Form version of this 
scale (Farmer & Sundberg, 1986; BPS-SF; Vodanovich, 
Wallace, & Kass, 2005) because we wanted to keep the 
overall length of the survey as short as possible due to the 
nature of researching likely boredom prone individuals. 
The BPS-SF has shown mixed results in terms of its 
internal validity (Gannon et al., 2013; Hopley & Nicki, 
2010; Shaw et al., 2010). In our study, the BPS-SF 
showed poor internal consistency (Cronbach’s α = .585). 
Social Connectedness Scale 
The Social Connectedness Scale (Lee, Draper, & Lee, 
2001) is an 8-item Likert scale that assesses a person’s 
connection to other people and their sense of self within 
their social context. Example items include “I feel 
disconnected from the world around me” and “I don’t feel 
I participate with anyone or any group”. We made slight 
adjustments to some of the items in an attempt to improve 
clarity for the intended participants. As this scale reflects 
poor social connectedness, to ease comprehension in this 
paper we reverse-scored the entire scale when reporting 
the results. The SCS showed excellent internal 
consistency in this sample (Cronbach’s α = .937). 
Phone Use in the Car Scale (PUCS) 
We developed the Phone Use in the Car Scale (PUCS) to 
analyse how people use their phone (if at all) while 
driving. The scale is a Likert-type scale consisting of 10 
items. Items assess specific phone behaviours (e.g., 
texting, calling) while the person is in their car. These 
items are split into looking at behaviours ‘while my car is 
stopped and the engine is running’ (e.g., at traffic lights) 
and behaviours ‘while I’m driving and my car is moving’. 
An example item is “I make phone calls while my car is 
stopped and the engine is running”. In Australia where 
this research was conducted, most of the behaviours 
assessed by the PUCS constitute an illegal activity. 
Therefore, participants were allowed to provide a non-
response to any or all items in this scale. Less than 3% of 
responses for any given item were missing, however, so it 
appears that most participants felt comfortable 
‘admitting’ these illegal behaviours. Internal consistency 
of the PUCS was excellent (Cronbach’s α = .938). 
Phone Use Reasons Scale (PURS) 
The Phone Use Reasons scale (PURS) was designed to 
assess people’s motivations and purposes for using their 
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phone. The scale originally consisted of 21 items that 
address potential influencing factors/causes for using 
one’s phone, with all items starting with “When I use my 
phone, it is partly because…” Example items include 
“[because] I think it’s fun to talk to other people”, and 
“[because] it keeps me occupied during boring social 
situations”. As the original scale analysed a range of 
qualitatively different motivations, no overall score was 
derived for this scale. Instead, a factor analysis of the 
scale was performed, which helped the authors to 
determine which items assessed two overall categories of 
motivation: Social gratification and social anxiety. The 
social gratification subscale (PUR-SG) consisted of five 
items (Cronbach’s α = .840), while the social anxiety 
subscale (PUR-SA) contained seven items (Cronbach’s α 
= .864). The remaining nine items of the PUR were not 
analysed further. 
Mobile Phone Apps Usage (MPAU) 
We asked participants to list the top five apps they use in 
general, as well as the top five apps they use when they 
are bored. Participants were allowed to simply write “na” 
if they used less than five apps. The MPAU therefore 
consisted of two lists of up to five apps that people most 
frequently used. These apps were later categorised into 
types of app (e.g., Social Networking) for data analysis - 
this is discussed in more detail below. 
Phone Activity Frequency Scale (PAFS) 
We developed the Phone Activity Frequency Scale 
(PAFS) to assess how often participants used different 
functions on their phone. Each of the 17 items asked the 
respondent to report how many time they used that 
function on a daily/weekly basis. The participants 
responded on a scale similar to a Likert scale, which had 
frequencies ranging from ‘less 1 / week’ to ‘100+ / day’. 
For example, one item asked the participant how often 
they ‘read emails’ while another item asked how often 
they ‘read or browse Facebook’. Adding the items 
together provided a summary score for how often the 
participant used their mobile phone. The PAFS showed 
excellent internal consistency (Cronbach’s α = .878). 
Other scales 
In addition to the scales described above, the survey also 
included a questionnaire on other (non mobile phone 
related) risky driving behaviours. This was done to 
explore the predictors between boredom proneness and 
other risky driving behaviours. However, since this paper 
focuses on mobile phone use, the details of these scales 
are not covered here. 
Screening and Data Cleaning 
We used a screening process to help determine whether 
participants’ responses were legitimate. In particular, we 
added the following ‘validity check’ question: “Please 
select ‘Neither agree or disagree’ for this item.” 
Participants who did not select the correct responses (n = 
85) had their data analysed to check for further evidence 
of invalid data. This included assessing the times taken 
for responses. Participants who responded suspiciously 
quickly were removed from the sample (n = 7). A further 
19 participants were removed from the data because they 
demonstrated response sets (e.g., answers of 4,4,4,4,4,4,4 
or 1,2,3,4,3,2,1). Two male participants were removed as 
they were multivariate outliers (discussed further in the 
results section). As a result of these exclusions, the final 
sample consisted of 325 males, 201 females, and two 
‘other gender’ participants (final N = 528) who completed 
the survey. 
All analyses described below were separated by gender, 
except where noted otherwise. There were limited 
missing data, as the survey software prevented this from 
occurring for all items except the PUCS, which included 
items asking about illegal behaviour. In the PUCS there 
was a small amount of missing data (<3%), and this was 
deemed acceptable. Analysis of scatterplots for all of the 
variables showed little evidence of curvilinearity or 
multicollinearity. There were no univariate outliers (≥3 
IQR’s above/below the mean) on any variables1. 
Analyses using Mahalanobis’ Distance identified two 
multivariate outliers (p < .001) among the males. These 
two participants’ data were removed from further 
analyses. 
Analysis of the skewness and kurtosis data indicated that 
most scales exhibited acceptable normality (skew and 
kurtosis absolute values less than one). However, there 
were some scales that showed evidence of slight non-
normality: BPS-SF (Females: Kurtosis = 1.303), PUCS 
(Females: Skew = 1.160), and CUPS (Males: Kurtosis = 
1.005). Given the large sample sizes and the relatively 
small deviations from normality, these figures were 
deemed acceptable. Conversely, the PAFS scale showed 
strong skewness and kurtosis issues (Males: Skew = 
4.222, kurtosis = 24.651; Females: Skew = 2.783, 
kurtosis = 11.685). To fix this problem, the PAFS scale 
was converted to ranked data for all further analyses. 
The scales’ internal consistency was examined using both 
men and women together in the analyses. All scales 
demonstrated acceptable (.7+) internal consistency, with 
the surprising exception of the BPS-SF, which only had α 
= .585. This is lower than the internal consistency 
observed in some other studies (Eakman, 2011; e.g. 
Hopley & Nicki, 2010), and may partially explain some 
of the relatively weak correlations observed in this 
research. Further inspection of the BPS-SF data revealed 
that men provided particularly inconsistent results on this 
scale (α = .523), while women provided more consistent 
results (α = .671). 
Categorisation of Apps 
In order to analyse the reported data regarding mobile 
phone app usage (MPAU), we categorised the apps 
mentioned by the study participants. First, we removed 
blank and obviously bogus answers (e.g., “gdfgd”). 
Second, we looked up the remaining answers on the iOS 
App Store and Google Play Store to identify their official 
category. Excluding subcategories, the iOS App Store 
consists of 23 categories and the Google Play Store of 27. 
To make sense of the app categorisation for our purposes, 
we decreased the number of categories by clustering the 
                                                          
1 The PAFS had many outliers, but this scale was later 
converted to ranked data anyway, removing this issue. 
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previously identified categories into five high level 
categories as follows: 
1. Social & Photo including social networking, 
messaging, photo sharing, and making phone calls. 
2. Media Consumption including music, videos, podcasts, 
entertainment, news, sports, and books. 
3. Functional including Internet, email, navigation, 
utilities, productivity, finance, and weather. 
4. Lifestyle & Shopping including health, fitness, 
lifestyle, shopping, selling, and travel. 
5. Games including all different subcategories of games 
apps. 
RESULTS 
RQ1 & RQ4 
In order to help determine whether boredom or social 
connectedness was more important in predicting mobile 
phone use in the car, a hierarchical regression analysis 
was run. The analysis showed that for males, 6.1% of the 
variance (R2 = .067, adjusted R2 = .061, p < .001) in 
mobile phone use was explained by boredom proneness 
and social connectedness. Looking at the variables 
individually, 2.3% of the variance in phone use was 
explained by boredom proneness (β = .174, p = .006), 
1.2% was explained by social connectedness (β = - .125, 
p = .045), and 2.6% was explained by both variables. For 
females, boredom proneness (β = .095, p = .245) and 
social connectedness (β = .047, p = .564) did not 
significantly predict mobile phone use. 
RQ2 & RQ4 
This section presents results on social anxiety and social 
gratification as motivations for general phone use. Note 
that the measures of social anxiety and social gratification 
asked about these factors in the context of motivations for 
using a phone in general, rather than in the car. As such, 
they do not represent overall measures of social 
anxiety/gratification, nor as motivations for car-phone 
use. 
Men who used their phone partly due to social anxiety 
were more likely to use their phone in general (r = .203, p 
<.001), as well as in the car (r = .454, p <.001). Men who 
used their phone partly due to social gratification were 
also more likely to use their phone in general (r = .185, p 
= .001) and in the car (r = .245, p < .001). 
Conversely, for women, social anxiety was not 
significantly related to phone use in general (r = .049, p = 
.492), or to car-phone use (r = .125, p = .079). Social 
gratification was related to phone use in general (r = .354, 
p < .001) but not to phone use in the car (r = .112, p = 
.114). 
RQ3 
Correlation analyses showed that participants’ social 
connectedness and boredom proneness seemed to have 
minimal or no effect on the types of apps that they used. 
There was one small exception - people with high 
boredom proneness scores were slightly more likely to 
use lifestyle apps when they were bored (r = .093, p 
=.032), but this was only a weak relationship. Overall, the 
data showed that a person’s level of social connectedness 
did not meaningfully impact on the types of apps they 
used, and boredom proneness had minimal effect. 
However, as shown in the graph in Figure 2, there were 
some notable differences in the types of applications 
people reported using when they were bored, compared to 
the applications they reported using in general. 
Importantly, this question asked about when the person 
was bored, whereas the boredom proneness scale asks 
about boredom proneness in general. The most popular 
apps - by far - were ‘social and photo’ apps, and this was 
true for both general phone use and ‘bored’ phone use. 
‘Social and photo’ apps included Facebook, which was 
by far the most mentioned app within this category. For 
general phone use, functional apps (e.g., a calculator) 
were the second most popular type of app, followed by 
media consumption apps. When people were bored, 
however, media consumption was the second most 
popular type of app, followed by games. 
 
Figure 2. Self-reported and self-ranked apps used in general 
and when bored (grouped in high level categories) 
 
Figure 3. Self-reported and self-ranked apps used in general 
based on gender difference 
 
Figure 4. Self-reported and self-ranked apps used when 
bored based on gender difference 
RQ3 & RQ4 
In terms of gender differences (RQ4), data analyses 
showed that men used their phones more frequently than 
women, both in general and in the car. Men reported 
using functions on their phone an average of 128.51 times 
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per day, while women only used functions on their phone 
110.17 times per day. The exact number of times people 
used functions on their phone in their car was not 
assessed, but males scored an average of 22.10 on the 
PUCS, while women scored an average of 18.54, 
indicating more phone use by men in the car. 
Men and women also differed in the types of apps they 
used on their phones. As shown in Figures 3 and 4, young 
males were less likely to use ‘social and networking’ 
apps, but more likely to use media apps and games, even 
more so when bored. Functional apps and especially 
lifestyle apps were more popular with young women. 
DISCUSSION 
The early data from this project highlights the difficulty 
in predicting and explaining people’s mobile phone use 
behaviour in the car, and shows that many factors must be 
considered. Nevertheless, it has led to several notable 
findings: 
RQ1 & RQ4: Social connectedness vs. boredom 
Ongoing research on texting while driving by Levy & 
White (2013) has hypothesised that social anxiety, social 
gratification, and boredom, may all influence texting 
while driving. The present study has indicated similar 
connections, finding links between social connectedness, 
boredom, and phone use in the car. 
The data indicate that phone use in the car is affected by 
multiple factors, and that boredom and social 
connectedness may both have an influence for young 
males, which are the focus of this research project. Of the 
variation that can be explained, it appears that boredom 
proneness plays a larger role in determining how much a 
young male uses their phone in the car. The data show 
relatively small, but significant relationships between the 
variables. The size of the relationships found may be 
artificially reduced by the difficulty associated with 
measuring (distal) constructs such as boredom proneness 
and with using participant’s subjective reporting of an 
undesirable behaviour. Relatedly, given the study method, 
we were able to measure boredom proneness (with 
limitations, see section below) but not the (more 
proximal) experience of boredom in the car. This is also 
likely to have suppressed the size of the relationship. 
However, it should be noted that although boredom 
proneness and social connectedness may predict only a 
small part of young male’s phone use in the car, there are 
no ‘easy solutions’ to reducing this undesired behaviour 
(as explained in the introduction). As such, efforts to 
alleviate boredom in the car may still play an important 
role in improving road safety. Furthermore, it is a factor 
that innovative HCI in the car (Schroeter et al., 2014; 
Steinberger et al., 2015) might be able to address, 
possibly in a way that is more accepted by young males. 
Lastly, only a very small change in such risky driving 
behaviour could have significant implications in terms of 
injuries and road deaths. 
RQ3 & RQ4: App use 
The high percentage of social and communication use 
was not surprising. The mobile phone is a communication 
device. However, we were surprised that participants’ 
social connectedness and boredom proneness seemed to 
have minimal or no effect on the types of apps that they 
used. So someone who is more or less socially connected 
does not necessarily use more or less social apps and 
someone who is more prone to boredom does not 
necessarily play more games or consumes more media. 
However, looking at the preferences for different types of 
apps across males and females there may be value in 
considering whether there is a way to leverage people’s 
preferences in the solutions we build. In other words, 
building solutions that aim to provide some of the same 
experiences as the apps people are currently using as 
forms of distraction. Further research is needed to assess 
the feasibility of this idea, but it may be possible, for 
example, to carefully design interventions that provide 
some of the same enjoyment or satisfaction as received 
through media entertainment or games without 
necessarily distracting the driver, e.g., using innovative 
HCI applications on novel Head Up Displays (HUDs). 
 
Figure 5: Angry Bird Traffic Light Game concept 
(Steinberger et al., 2015) 
We discuss such balancing between engagement and 
distraction in more detail in the Proceedings of the 
Automotive User Interfaces Conference (Steinberger et 
al., 2015): E.g. the Angry Bird Traffic Light Game in 
Figure 5 illustrates a concept that aims to make 
approaching a traffic light more engaging. In this 
example, braking and steering represents aiming at a 
target. At full stop, an angry bird is catapulted to hit a 
bulls eye, which provides feedback on the braking and 
steering performance. By gamifying the actual driving 
task in such way, the mundane task of approaching a 
traffic light driving becomes a more stimulating task. In 
theory, this directs attention to the driving task, which 
conceptually is the opposite of distraction. Having said 
that, implementations of such a concept must not be 
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visually distracting, which calls for innovative and 
creative HCI solutions. 
LIMITATIONS 
The study had several limitations that may limit the 
validity and generalizability of the data obtained.  
Recruitment 
The method of recruitment via a market research 
company likely skewed the data in unknown ways. It 
seems likely that people who have signed up to complete 
online surveys via a market research company may 
exhibit systematic differences in their boredom proneness 
when compared to members of the general public. 
Method 
Further, the results about mobile phone use are survey 
based and not logged, so it evaluates how the participants 
thought they use their phone, rather than how they 
actually use the phone. In addition, as with any self-report 
data, we acknowledge that participants may not have been 
completely honest when answering the survey. However, 
we screened and cleaned the data as described above and 
have found no further indications that this may have been 
the case. Overall, we aim to address some of these 
limitations with complementary methods in our future 
work. 
Boredom Scale issues 
After observing the results of this study, it was 
determined that the Boredom Proneness Scale Short-
Form (BPS-SF) (Vodanovich et al., 2005) was not a 
suitable measure to use, given its low internal consistency 
(α = .585). This scale has demonstrated acceptable 
internal consistency in some previous research (e.g., 
Hopley & Nicki, 2010; Vodanovich et al., 2005), 
although some studies have also shown poor consistency 
(Gannon et al., 2013; Shaw et al., 2010). It appears that 
the young adults in this sample may have interpreted 
some of the items differently than was intended. This is 
especially true for the males in this sample (α = .523). For 
the remainder of the project, multiple, more demonstrably 
valid boredom scales will be utilised. These are likely to 
include the full Boredom Proneness Scale (Farmer & 
Sundberg, 1986) and the Multidimensional State 
Boredom Scale (Fahlman et al., 2011). It is possible that, 
in the current study, using a better measure of boredom 
proneness would have resulted in a larger proportion of 
phone use behaviour being explained. It is recommended 
that other researchers consider alternative measures of 
boredom to explore the impact of boredom with 
participants of a similar background to those used in this 
study. 
FUTURE WORK 
As mentioned, this paper presents the initial step in an 
ongoing research project to make driving safer for young 
adults. While the study had its limitations, it provided us 
with a better understanding about the possible 
psychological and motivational factors that influence 
mobile phone use in the car. This basic understanding 
will provide an invaluable tool as we continue our 
research as follows:  
First, we will refine our survey design. Based on our 
findings, we will replace the Boredom Proneness Scale 
Short Form, which showed low internal consistency, with 
lengthier and more demonstrably valid boredom scales 
(Fahlman et al., 2011; Farmer & Sundberg, 1986). In 
order to not increase the overall length of the survey, we 
will remove the mobile phone app use (MPAU) and 
phone use activity scale (PAFS) and instead, utilise more 
objective measures (mobile phone activity loggers) for a 
smaller subset of our participants.  
Next, we will run our refined survey again using more 
personal recruitment methods (in person, snowball) 
focusing on young males. This will serve a dual purpose: 
a) a second iteration and refined data collection of our 
quantitative research; and b) a way to recruit suitable, 
high-risk taking participants for in-depth, qualitative 
follow-up studies. These follow-up studies include 
interviews that aim to investigate the factors and 
motivations of mobile phone use in the car (and risky 
driving behaviours) further, and user-centred design 
workshops to explore future HCI interventions in the car, 
such as driving games that aim to carefully balance 
engagement and distraction (Steinberger et al., 2015).  
Lastly, we aim to prototype such interventions to be used 
in an advanced driving simulator, so that we can evaluate 
them subjectively and qualitatively, as well as objectively 
measure their effect on the driving behaviours of young 
males. Additionally, we will explore physiological 
measures of the experience of boredom in the car (as 
opposed to proneness to boredom) as a means of more 
closely accessing the variable of interest. Overall, this 
will further a greater understanding of the role boredom 
plays in the driving context. 
CONCLUSION 
Young males are the population more likely to be injured 
or killed on the road (ABS, 2014; Vaca et al., 2006), and 
driver distraction through mobile phone use is a difficult 
issue to address (CARRS-Q, 2012). Boredom proneness 
has received little attention as a predictor of mobile phone 
use in the car.  
Our early results show a number of interesting patterns 
for young males. It confirmed that young males do use 
their phone more often in the car (and in general) 
compared to young women. Our study also indicates that 
boredom proneness may play a larger role in young 
male’s phone use in the car than in women's. Our study 
also showed males more commonly turn to media 
entertainment and games when bored.  
An HCI approach that leverages similar enjoyment and 
satisfaction to reduce boredom while driving may 
therefore lead to improved driving behaviour in this 
demographic that is at higher risk. That said, HCI 
interventions must be carefully designed in this safety 
critical space, in particular with regards to driver 
distraction (Steinberger et al., 2015).  
HCI interventions may range from standalone smartphone 
applications, to vehicle connected smartphone 
applications, to fully vehicle-integrated augmented reality 
applications and other interfaces. We argue that such 
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interventions should not be categorically demonised in 
the car, and understanding young adults’ phone use in 
relation to their personality traits provides a first step in 
creating safe and appealing HCI interventions.  
We therefore call upon the creativity of the HCI 
community to provide innovative solutions and be part of 
this road safety conversation.  
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